Since the 1990s, the endocannabinoid (eCB) system has been appreciated as an important locus for neuromodulation in the central nervous system. It consists of at least two classes of G proteincoupled receptor types; cannabinoid type 1 (CB1) and type 2 (CB2); their endogenous ligands, anandamide and 2-arachidonoylglycerol (2-AG); and their enzymatic precursors. For decades, CB1 receptors have served as the archetype for cannabinoid action in the brain. They have attracted wide interest as the mediator of all psychoactive properties of exogenous and endogenous cannabinoids and are abundantly expressed on most neuron types (Katona et al., 1999; Katona and Freund, 2012) . Interest in CB2 receptors has lagged relative to CB1 receptors due to the challenge in determining brain expression of CB2 receptors in the absence of high-affinity probes and antibodies. The highest expression of CB2 receptor expression has been localized to peripheral immune tissues, and despite reports of low-density brain expression at non-neuronal endothelial and glial cells, CB2 receptor has generally been regarded as peripheral, outside the brain.
Nonetheless, in the last decade, the CB2 receptor has beat the odds and emerged as a site of neuronal modulation in its own right. Probes optimized for detection of peripheral CB2 receptors underestimated the brain concentration of functional receptor, and the first report of neuronally expressed, functional CB2 receptor (Van Sickle et al., 2005) prompted a number of pharmacological and knockout studies that inferred CB2 receptor-mediated effects on various types of behaviors (Onaivi, 2006; Zhang et al., 2014) . The putative relevance for the CB2 receptor to neural transmission and excitability were further borne out by anatomical and electrophysiological studies (Gong et al., 2006; Morgan et al., 2009; den Boon et al., 2012; Kim and Li, 2015) , with glial localization potentially contributing to the mechanism for its actions (Schmö le et al., 2015) .
The classical view of eCB-mediated synaptic modulation holds that an activity-dependent release of postsynaptic eCB retrogradely signals presynaptic CB1 receptors to reduce synaptic neurotransmitter release, irrespective of whether the synapse is excitatory or inhibitory (Wilson and Nicoll, 2001; Kano et al., 2009 ). The mechanism for CB2 receptor signaling has been far more elusive and is certainly more complex; a recent study finds that intracellularly expressed CB2 receptors provide an autocrine signal in cortical pyramidal cells that self-inhibits excitability by manipulating a calciumdependent chloride channel (den Boon et al., 2012) . Could CB2 receptors present a more widespread mechanism for selfregulation of cells and circuits in the brain?
In this issue, Stempel et al. (2016) provide the first description of functional, neuronally expressed CB2 receptors in CA2/3 pyramidal neurons of the hippocampus and highlight a novel type of CB2 receptor-mediated neuroplasticity in that region. Their results suggest a postsynaptic, cell-intrinsic action for the CB2 receptor that reduces excitability in a cell-specific manner, as well as providing the first evidence for functional coupling between cannabinoid signaling and the sodium-bicarbonate transporter (see Figure 1) .
The authors begin by characterizing a novel and inducible type of long-term plasticity, wherein a train of backpropagated action potentials triggers a 10 mV hyperpolarization in CA3 and CA2, but not CA1, pyramidal neurons when recorded in the perforated-patch configuration. Since high-frequency induction protocols are known to release the ubiquitous eCB, 2-AG, the authors confirmed that the effect was indeed mediated by 2-AG by demonstrating that CA3 pyramidal cells from a 2-AG enzymatic precursor knockout mouse failed to hyperpolarize following the same high-frequency spike train induction protocol. Moreover, functional CB2 receptor activation was specifically required to mediate the plasticity response, since the hyperpolarization was absent in CB2 receptor knockout mice but remained inducible in CB1 receptor null mice. Additionally, a CB2 receptor-selective agonist alone was sufficient to induce the hyperpolarization in wild-type mice (even in the absence of spike trains) but was ineffective in CB2 receptor null mice. The authors conclude that the hyperpolarization effect was fully mediated by CB2 receptor activation, as a maximal effect of the exogenously applied CB2 receptor agonist occluded any additional hyperpolarization by spike train induction.
The induced hyperpolarization far outlasted the native after hyperpolarization following action potentials, persisting throughout the duration of the recording (20 min). The timeframe of 2-AG hydrolysis (on the order of seconds) precludes that the hyperpolarization could be sustained for the duration of the measurement solely by 2-AG release, indicating a cellular mechanism for this plasticity response. Interestingly, activity-induced hyperpolarization was not observed in nearby CA1 or dentate gyrus principle neurons, even though these neurons have measurable pharmacological responses to CB2 activation. The authors conclude that activity-dependent CB2 receptor plasticity is a phenomenon specific to neurons in CA3 and CA2.
Curiously, the induced hyperpolarization was not coupled to a change in membrane conductance, prompting the authors to explore an ion pump or co-transporter mechanism. In a series of experiments using pharmacological blockers and ion-substitution recordings, the sodium-bicarbonate co-transporter was found to be responsible for the prolonged hyperpolarization. Even though it relies on action potentials, the mechanism appears to be entirely cell-intrinsic; the 2-AG released by action potentials does not act on other cells, and only decreases the cell's own excitability. The sequence of cellular events that connect the train of action potentials to production of 2-AG are undetermined, but it is hoped that the authors will follow up with experiments determining the link between action potentials and 2-AG production, and between CB2 receptor activation and activation of the sodium bicarbonate cotransporter.
The CB2 receptor-mediated hyperpolarization effect is robust and reproducible. Both the time-locked induction protocol as well as naturally patterned spike trains produced a hyperpolarization that powerfully and reliably reduced spike probability in wild-type animals. In the absence of spike trains, pharmacological hyperpolarization with CB2 receptor agonist was sufficient to reduce spike probability. As expected, clamping the membrane voltage abolished the agonist's effect on cell output. CB2 receptor agonist reliably reduced spike probability by 80%, suggesting a powerful and specific means for modulating pyramidal cell excitability in areas CA3 and CA2 of the hippocampus.
The authors characterize the CB2 receptor-mediated hyperpolarization as a self-regulatory phenomenon that acts in a manner complementary to the classical presynaptic CB1R modulation. They envision a division of labor, wherein CB1 and CB2 receptor populations define nonoverlapping niches in CA2/3 pyramidal cells. These two compartments can independently and differentially tune the synaptic weight of inputs (via presynaptic CB1 receptors), while simultaneously providing an activity-dependent autocrine strategy to dampen output (via post-synaptic CB2 receptors). It's alluring to speculate that this self-regulatory capacity in CA2/3 pyramidal neurons may confer some of the reduced susceptibility to excitotoxic cell death observed in CA2 area pyramidal cells, either directly or by projection from CA3 (Dudek and Sutula, 2007) .
But the fundamental question remained: is this artificially induced form of plasticity relevant to an intact network? In a series of local field potential experiments, CB2 receptor agonist delivered to behaving animals reduced coupling between theta and nested slow gamma oscillations, but failed to exert any effect on the power and coupling of intermediate-range gamma frequency oscillations. This discrepant response across two ranges of gamma has exciting implications for manipulating specific channels in dynamic routing of local information streams (Colgin and Moser, 2010) . In stark contrast to CB1 receptor agonists, which decrease the power of oscillations broadly across frequency bands (Robbe et al., 2006) , the CB2 receptor presents a more precise, spatially localized strategy for altering the coupling within the hippocampal network.
In the ventral tegmental area and substantia nigra pars compacta, manipulating CB2 receptors can modulate selfadministration of cocaine (Zhang et al., 2014) . In the hippocampus, CB2 receptors are emerging as a powerful locus for modulating self activity and present an intriguing strategy for shunting information flow between networks, or possibly even selecting inputs to guide complex behaviors.
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